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© A phosphorescent panel with a durable, easy 
to clean surface comprises a glass pane with an 
exposed glass surface and a phosphorescent 
layer behind said surface, wherein said phos- 
phorescent layer incorporates a phosphores- 
cent component having a long persistence 
time ; it is preferred to use a phosphorescent 
pigment which emits light for at least 30 
minutes after the source of excitation is re- 
moved. 

The phosphorescent layer may comprise a 
phosphorescent pigment incorporated in a 
paint formulation, preferably an epoxy paint 
formulation, applied to the glass ; a light reflec- 
tive coating, for example, white paint may be 
applied over the phosphorescent layer. Alterna- 
tively, the panel may comprise a laminate with 
an interlayer comprising a phosphorescent pig- 
ment cast between glass panes. 

The phosphorescent panels are useful in pro- 
viding emergency light and in the production of 
signs. 
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The invention relates to phosphorescent panels 
and their production. 

The phenomenon of phosphorescence, in which 
excitation energy is absorbed, stored and emitted 
long after the exciting energy source has been re- 5 
moved, is well known, and is utilised in the production 
of phosphorescent signs and markings e.g. to mark 
escape routes from a building in the event of failure of 
the lighting systems. The phosphorescence is pre- 
sently provided by phosphorescent paints or plastics, 10 
the former being produced by incorporation of a phos- 
phorescent pigment in a special paint formulation, 
and the latter being produced by incorporation of a 
phosphorescent pigment in a plastics composition. 
Unfortunately, exposed paint and plastics surfaces 15 
are subject to soiling (i.e. they get dirty) in use, and 
are not always easy to clean; they may also have poor 
fire resistance and, especially if used in public places, 
are vulnerable to vandalism, especially the applica- 
tion of paint sprays. 20 

An attempt has been made to overcome these dif- 
ficulties by the use of especially formulated and man- 
ufactured phosphorescent ceramic tiles. Unfortunate- 
ly these are expensive to produce, and the high tem- 
peratures required to fire them limit the range of phos- 25 
phorescent pigments that may be used and are liable 
to result in a reduction in performance of the phos- 
phorescent pigments employed. 

There is a requirement for a phosphorescent 
sheet material with a durable, easy to clean surface 30 
which can be cut to a desired size and shape (thereby 
avoiding the gaps which inevitably arise with the use 
of tiles). 

We have now found that this requirement may be 
met by the use of a panel with an exposed glass sur- 35 
face, providing an easy to clean surface, and a phos- 
phorescent layer behind said surface. Because of the 
high light transmission of glass, the loss of light 
through protecting the phosphorescent material be- 
hind the glass is small, and can readily be compensat- 40 
ed by using a small extra quantity of phosphorescent 
pigment. 

According to the present invention there is provid- 
ed a phosphorescent panel comprising a glass pane 
with an exposed glass surface and a phosphorescent 45 
layer behind said surface wherein said phosphores- 
cent layer incorporates a phosphorescent component 
having a long persistence time as hereinafter defined. 

The expression 'persistence time' is used herein 
to refer to the time taken for the brightness of the 50 
phosphorescent component to decay from its maxi- 
mum value to 1 0% of that maximum value after the ex- 
citation source is removed; a long persistence time is 
a time of one second or more. However, while persis- 
tence times of one second are long in comparison with 55 
persistence times of certain phosphorescent pig- 
ments, such as that used in cathode ray tubes, they 
may be brief compared to the requirements of panels 
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in accordance with the invention, and the preferred 
phosphorescent pigments used in the practice of the 
present are pigments which emit light for at least 30 
minutes after the source of excitation is removed. It is 
preferred to use LUMILUX N pigments (LUMILUX is 
a trade mark) available in commerce from Riedel-de 
Haen of Seelze, Germany; such LUMILUX N pig- 
ments have a zinc sulphide base, with copper/cobalt 
activators. A range of emission colours, including 
green, red and yellow is available depending on the 
particular pigment chosen, it is preferred to use the 
phosphorescent pigment at a density of over 100 
grams per square metre of panel; the density will nor- 
mally be in the range 200 to 1000 grams per square 
metre and, for optimum results, consistent with rea- 
sonable costs, it is usually preferred to operate at a 
pigment density in the range 250 grams per square 
metre to 500 grams per square metre. 

The panel may comprise a pane coated on its rear 
surface with a phosphorescent coating. If "safety" 
properties are required, the pane may be toughened, 
either before or after coating (although once tough- 
ened, it cannot of course be cut), or laminated to a 
second ply of glass or other material. The phosphor- 
escent coating may comprise a phosphorescent pig- 
ment applied in a suitable paint medium which is then 
allowed to dry and/or cure on the glass, for example, 
an epoxy resin, polyurethane based resin or silicone 
resin formulation or a f luoropolymer such as Lumif Ion 
(trade mark) a f luoropolymer material available in UK 
from ICI pic. Such a paint is preferably, but not nec- 
essarily, applied by spraying. 

The light emittance of the panel may be enhanced 
by providing a light reflective layer, for example a light 
reflective coating which may be applied over the 
phosphorescent layer, behind the phosphorescent 
coating; it is preferred to use a white paint formula- 
tion, which both enhances the light emission and pro- 
tects the phosphorescent coating. The white paint 
may be applied over a phosphorescent paint formu- 
lation after the latter has dried and/or at least partially 
cured. 

In a further embodiment of the invention, the pan- 
el comprises a glass front pane and a rear ply bonded 
to said front pane by a phosphorescent polymeric in- 
terlayer. The rear ply may also be of glass, and this is 
particularly advantageous if it is desirable for the pan- 
el to emit light on both sides (when the panel is not re- 
quired to emit light on both sides, there will usually be 
little advantage in using a rear glass ply, and indeed 
an opaque layer may be incorporated behind the 
phosphorescent layer so that the panel is opaque). 

In the embodiment comprising a glass front pane 
and a rear ply bonded thereto by a phosphorescent in- 
terlayer, the interlayer may comprise a phosphores- 
cent pigment dispersed in a polymer, for example an 
acrylic or acrylic/polyester polymer, and the laminate 
may conveniently be produced by casting a liquid res- 
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in containing a phosphorescent pigment between the 
glass front pane and a rear ply and curing the resin in 
' situ to bond the glass front pane to the rear ply. 

Thus, according to a further aspect of the inven- 
tion, there is provided a method of preparing a lamin- 
ated phosphorescent panel comprising forming an 
envelope comprising a glass pane and a rear ply in 
substantially parallel opposed spaced relationship, 
filling said envelope with a curable liquid resin com- 
prising a phosphorescent pigment dispersed therein 
and curing said resin. 

The resin may be any resin useful for the produc- 
tion of "cast-in-place" laminates and compatible with 
the phosphorescent pigment, for example a silicone 
resin, an epoxy resin, an acrylic resin or an acryl- 
ic/polyester resin (such as Synolite - trade mark - 
available from DSM Resins UK Ltd). To keep the 
phosphorescent pigment dispersed in the resin, an 
anti-settling agent may be used; particulate siliceous 
materials, for example, fumed silica, precipitated sili- 
ca, micronised silica and fibrous calcium silicate have 
been found useful for this purpose. 

The glass pane of the panel of the present inven- 
tion (or, in the case of a panel comprising a laminate 
of two glass panes, the front glass pane) may, if de- 
sired, be of wired glass to enhance the fire resistance 
of the panel. 

The use of wired glass may also be advanta- 
geous in improving the safety properties of the prod- 
uct especially in a monolithic rather than a laminated 
glass product (since the latter would generally have 
adequate safety properties as a result of the lamina- 
tion without the need for using wired glass). The wired 
glass may be polished or "as cast". 

There is no special requirement for the composi- 
tion of the glass panes used in the present invention, 
and they will usually (although not necessarily) be 
composed of conventional soda lime silica glass con- 
taining at least 10% by weight of sodium oxide. 

The invention is illustrated but not limited by the 
following examples which describe the production of 
phosphorescent panels in accordance with the inven- 
tion. 

Example 1 

A pane of clear 6 mm float glass 1m x 1m was 
edge-worked, washed and dried. The clean dry glass 
was primed on one face using Beta Wipe (Beta Wipe 
is a trade mark for a silane adhesion promoter avail- 
able in commerce from Gurit-Essex) and the primed 
surface was sprayed with a dispersion of 400 grams 
of Lumilux Green NF pigment in Ceramite 21 clear 
epoxy resin (Ceramite is a trade mark for an epoxy 
resin paint available in commerce from England, 
Hughes and Bell) and the resulting coating was al- 
lowed to cure in air for twenty four hours to provide a 
cured coating 250 microns thick. 
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A white paint formulation (white Ceramite 21 from 
England, Hughes and Bell) was then sprayed over the 
resultant phosphorescent coating to provide protec- 
tion against atmospheric moisture and abrasion resis- 
5 tance, and cured in air. As well as protecting the phos- 
phorescent coating, the paint enhanced the luminos- 
ity of the product. The resulting product was aim 
square phosphorescent panel with an easy to dean 
glass front surface and a protected phosphorescent 
10 layer on the rear surface. It was capable of lamination 
to other plies to give a safety glass product, and could 
be cut to size as desired. 

On illuminating the product through its glass front 
surface with a tungsten lamp and then switching off 
15 the illumination, the panel was found to have a lumin- 
osity (yellow green phosphorescence) of 400 millican- 
delas per square metre at the time of switch off, de- 
caying to 10 millicandelas per square metre after 10 
minutes and 2 millicandellas per square metre after 
20 30 minutes. 

Example 2 

Two panes of clear 3 mm float glass each 1m x 

25 1m were washed and a butyl tape 1.8 mm thick ap- 
plied to the major face of one pane around the mar- 
ginal periphery leaving a 75 mm gap adjacent one 
corner. The second pane was laid over the first pane 
in opposed facing relationship, being spaced from the 

30 first pane by the butyl tape, and the panes secured to- 
gether by spaced clamps around their periphery to 
form an envelope between them. 

A curable liquid resin mix was prepared compris- 
ing Lumilux Green NF pigment dispersed in a polyme- 

35 thylmethacrylate resin (Naftolan - trade mark - resin 
available in commerce from Chemetall AG) with ap- 
proximately 25% by weight, based on the weight of 
the mix, of particulate fumed silica as an anti-settling 
agent. Sufficient phosphorescent pigment was used 

40 to provide a concentration of 400 grams pigment per 
square metre of the laminated product. 

The glass envelope prepared as described above 
was secured flat on a tilting table and, with the table 
vertical and the gap in the butyl tape at the top of the 

45 glass envelope, the liquid resin comprising the phos- 
phorescent pigment and anti-settling agent was 
pumped into the envelope through the gap in the tape. 
The table (and hence the resin filled envelope) was 
then tilted to the horizontal and the gap in the tape bor- 
so der sealed with an additional length of tape. The liquid 
resin was then allowed to cure at room temperature 
with the envelope horizontal. 

The resulting laminate constituted a phosphores- 
cent panel with an easy-to-clean exposed glass sur- 
55 face on each side. 

On illuminating the product through either glass 
face with a tungsten lamp and then switching off the 
illumination, the panel was found to have a luminosity 
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(yellow green phosphorescence) on each side of 400 
millicandelas per square metre at the time of switch 
off, decaying to 10 millicandelas per square metre af- 
ter 10 minutes and 2 millicandellas per square metre 
after 30 minutes. 

The products of the present invention are useful 
in providing emergency lighting and/or signs e.g. 
markings to indicate a safe exit when power supplies 
fail. They can be produced in stock sizes and cut down 
to give any required size (unless, of course, the glass 
is toughened, in which case it must be cut to size be- 
fore toughening). They provide an easy-to-clean sur- 
face from which soiling and paint markings may be re- 
moved relatively easily giving a product with a poten- 
tially long lifetime even in dusty conditions, e.g. under- 
ground railways. 

Moreover, while the products described herein in- 
clude continuous uniform phosphorescent layers, it 
will be appreciated that patterned layers may be used 
if desired e.g. in the provision of signs. Such patterns 
may be provided by spraying a phosphorescent coat- 
ing through a stencil, or by screen printing a disper- 
sion containing a phosphorescent pigment onto the 
glass surface e.g. a ceramic frit containing a phos- 
phorescent pigment dispersed therein: in this case, 
the glass would be heated after printing to fire the cer- 
amic frit (and a phosphorescent pigment resistant to 
the firing conditions should be used) and, if desired, 
may then be quenched rapidly to give a toughened 
glass product. 

Alternatively, the effect of a patterned layer, for 
example for a sign, may be achieved by placing an ap- 
propriate mask or stencil over a panel having a con- 
tinuous uniform patterned layer, or incorporating such 
a mask or stencil in the product in front of the phos- 
phorescent layer. 



Claims 

1 . A phosphorescent panel comprising a glass pane 
with an exposed glass surface and a phosphor- 
escent layer behind said surface, wherein said 
phosphorescent layer incorporates a phosphor- 
escent component having a long persistence time 
as herein defined. 



5. A method of preparing a panel according to claim 
2 which comprises spraying a phosphorescent 
paint formulation onto a major surface of a glass 
pane. 

5 

6. A method according to claim 5 wherein the paint 
formulation comprises a phosphorescent pig- 
ment dispersed in an epoxy resin. 

to 7. A method according to claim 5 or claim 6 which 
comprises spraying a white paint formulation 
over a phosphorescent paint formulation after the 
latter has dried and/or at least partially cured. 

15 8. A panel according to claim 1 comprising a lamin- 
ate with a glass front pane and a rear ply bonded 
to said glass pane by a phosphorescent plastics 
interlayer. 

20 9. A panel according to claim 8 wherein the rear ply 
is a second glass pane. 

10. A panel according to claim 8 or claim 9 wherein 
the interlayer comprises a phosphorescent pig- 

25 ment dispersed in a polymer. 

11. A panel according to claim 10 wherein the poly- 
mer is an acrylic polymer. 
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12. A method of preparing a panel according to claim 
8 comprising forming an envelope comprising a 
glass pane and rear ply in substantially parallel 
opposed spaced relationship, filling said envel- 
ope with a curable liquid resin comprising a phos- 
phorescent pigment dispersed therein and curing 
said resin. 

13. A method according to claim 12 wherein the resin 
additionally comprises a particulate siliceous ma- 
terial as an anti-settling agent. 

14. A phosphorescent panel prepared by a method 
according to any of claims 5 to 7, 12 and 13. 
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A panel according to claim 1 comprising a glass 
pane coated on its rear surface with a phosphor- 
escent coating. 50 

A panel according to claim 2 wherein the phos- 
phorescent coating comprises a phosphorescent 
pigment in a cured epoxy resin. 
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A panel according to claim 2 or claim 3 comprising 
a light reflective coating over the phosphorescent 
coating. 
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